Hereditary hyperferritinaemia/ cataract syndrome.
In mammalian cells, cellular iron homeostasis is maintained by the co-ordinated regulation of transferrin receptor and ferritin synthesis that occurs at the translational level. This regulation is mediated by iron-responsive elements (IREs) that are found within the untranslated regions (UTRs) of mRNA and by cytoplasmic mRNA-binding proteins, known as iron regulatory proteins (IRPs). When cellular iron is scarce, IRPs are available for binding the 5' IRE of ferritin mRNA, initiation of translation is prevented and ferritin synthesis is inhibited. By contrast, the presence of abundant intracellular iron prevents binding of the IRPs to the 5' IRE and allows efficient mRNA translation to proceed. Hereditary hyperferritinaemia/cataract syndrome (HHCS) arises as a result of various point mutations or deletions within a protein binding sequence in the 5'-UTR of the L-ferritin mRNA, which results in increased efficiency of L-ferritin translation. Each unique mutation confers a characteristic degree of hyperferritinaemia and severity of cataract in affected individuals. This exemplifies a new paradigm in which mutations in mRNA cis-acting elements may be responsible for phenotypic variability in disease states.